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DETAILED ACTION 



1. The response filed on 12/21/06 has been received and considered. Claims 1-28 
are presented for examination. 

Drawings 

2. Previous objections to the drawings not repeated below have been withdrawn in 
view of the amendments to the specification, filed 12/21/06. 

3. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: 559. Corrected drawing sheets in compliance with 37 CFR 1.121(d), or 
amendment to the specification to add the reference character(s) in the description in 
compliance with 37 CFR 1.121(b) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Claim Objections 
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4. The objection to claim 6 is withdrawn in view of the amendments to the claims 
filed 12/21/06. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1, 3, 6-8, 10, 15, 16, 19, 21, 22, 23, 26, 28 are rejected under 35 
U.S.C. 102(b) as being anticipated by Lin et al ("A Goal Tree Based High-Level Test 
Planning System for DSP Real Number Models", Proceedings of the International Test 
Conference, pages 1000-1009, October 18-23, 1998). 

7. As to Claims 1 , 8, Lin et al teaches: a computer based test bench generator for 
verifying integrated circuits specified by models in a Hardware Description Language, 
comprising: a repository storing a general set of self-checking tests applicable to 
integrated circuits (section 2, lines 14-16; section 4.1, paragraph 5); means for entering 
behavior data of an integrated circuit model (section 3, paragraph 2, lines 2-5); means 
for entering configuration data of the integrated circuit model (section 6); means for 
automatically generating test benches in said Hardware Description Language, said 
means being configured to make a selection and setup of suitable tests from said 
repository according to the specified integrated circuit model, configuration and behavior 
data (section 2, lines 22-29; section 3, paragraph 1, lines 1-3; section 6). 



Application/Control Number: 10/603,055 Page 4 

Art Unit: 2123 

8. As to Claims 15 and 22, Lin et al teaches: a test bench generator for integrated 
circuit designs, comprising: a repository which stores functional and structural 
characteristic data for integrated circuit models (Figure 1 , VHDL Primitive Library, 
Specification Repository); a processing functionality which receives an identification of a 
specific integrated circuit model to be tested along with model data describing the 
configuration and behavior of that specific integrated circuit model, the processing 
functionality operating to: process the model data in view of the identified specific 
integrated circuit model to produce a configured integrated circuit model suitable for 
simulation; and compare the specific integrated circuit model to characteristic data in 
the repository to identify tests applicable to that specific integrated circuit model (section 
2, lines 10-29; section 3, paragraphs 1 and 2; section 4.1, paragraph 5; Figure 6 and 
description). 

9. As to Claims 3 and 1 0, Lin et al teaches: wherein said general set of tests is 
specified in said Hardware Description Language (section 3, paragraph 1, lines 1-3). 

10. As to Claim 6, Lin et al teaches: wherein said configuration data is input to said 
generator through a command line (Figures 4-6). 

11. As to Claim 7, Lin et al teaches: wherein said selection of tests is based on 
conditional statements (page 1004, first 2 lines, item 3; Figure 7). 

12. As to Claims 16 and 23, Lin et al teaches: wherein the processing functionality 
further processes the identified tests which are applicable to produce a set of self- 
checking test benches for the specific integrated circuit model (section 2, lines 26-27; 
Figure 1, "VHDL Simulator"). 
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13. As to Claims 19 and 26, Lin et al teaches: wherein the integrated circuit models 
in the* repository, as well as the received specific integrated circuit model to be tested, 
are specified using a hardware description language (section 2, lines 11-15, lines 22-25; 
section 3, paragraph 2, lines 2-5). 

14. As to Claim 21, Lin et al teaches: further including a simulator functionality which 
applies the identified applicable tests against the configured integrated circuit model 
(section 2, lines 26-27; Figure 1, "VHDL Simulator"). 

15. As to Claim 28, Lin et al teaches: further including applying the identified 
applicable tests against the configured integrated circuit model to simulate operation 
(section 2, lines 26-27; Figure 1 , "VHDL Simulator"). 



Claim Rejections - 35 USC § 103 

16. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

17. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under'37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

18. Claims 2, 4, 5, 9, 1 1-14, 17, 20, 24 and 27 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Lin et al as applied to claims 1.8. 15 and 22 above, in view 
of Bollano et al ("The Virtual Intellectual Property Library: From Paradigm to Product", 
Proc. Of IP99 Conference, Santa Clara, March 1999). 

19. As to Claims 2, 4, 5, 9, 11-14, 17, 20, 24 and 27, Lin et al teaches a test bench 
generator for verifying integrated circuits wherein the hardware description language is 
VHDL (section 2, lines section 3, paragraph 1, lines 1-3; section 3, paragraph 2, lines 2- 
5); wherein said configuration data is input to said generator through a command line 
(Figures 4-6); wherein said configuration data is input to said generator through a 
command line (Figures 4-6). 

20. Lin et al does not expressly teach: wherein the integrated circuit model is a 
memory model, wherein the hardware description language can be Verilog, or wherein 
said behavior data is specified in proprietary language. 

21 . Bollano et al teaches a system that implements a soft IP library in the design flow 
to shorten the design time and lower the design cost by making system know-how 
available as customizable, reliable and reusable design blocks through the use of a 
Virtual Intellectual Properties library that is composed of system level modules written in 
VHDL (page 1, column 1), wherein said integrated circuit model is a memory model 
(page 3, column 2, lines 5-8); wherein said hardware description language can be 
VHDL or Verilog (page 4, column 2, last paragraph, first sentence), wherein said 
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behavior data is specified in proprietary language (pages 4-5, "IP Code Protection") and 
wherein the user can set up scenario and parameter values through a menu for use of 
the modules and functional verification and validation is carried out through RTL 
simulation using the VIP test bench modules for pattern generation and response 
analysis (page 3, column 2, "Simulation, verification and characterization"). 

22. Lin et al and Bollano et al are analogous art because they are both directed to 
the testing and validation of integrated circuits defined in a hardware description 
language using test benches. 

23. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the integrated circuit model as defined by Lin et al with a 
memory model, Verilog code or proprietary language as taught by Bollano et al since 
Bollano et al teaches a system that implements a soft IP library' in the design flow to 
shorten the design time and lower the design cost by making system know-how 
available as customizable, reliable and reusable design blocks through the use of a 
Virtual Intellectual Properties library that is composed of system level modules written in 
VHDL (page 1, column 1). 

24. Claims 18 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lin et al as applied to Claims 15 and 22 above, in further view of Killian et al (U.S. 
Patent 6,477,683). 

25. As to Claims 8 and 25, Lin et al teaches a test bench generator for integrated 
circuit designs wherein the processing functionality further processes the identified tests 
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which are applicable to produce a set of self-checking test benches for the specific 
integrated circuit model (section 2, lines 26-27; Figure 1, "VHDL Simulator"). 

26. Lin does not expressly teach wherein the self-checking test benches include self- 
checking models incorporating complex constructs for comparing data, waiting for 
internal events, and timing constraint checking with respect to the specific integrated 
circuit model. 

27. Killian et al teaches a method that automatically configures a processor by 
generating both a description of a hardware implementation of the processor in HDL 
and a set of development tools such as a compiler, assembler, debugger and simulator 
for programming the processor from the same configuration specification (column 6, 
lines 32-60), which allows for a complete flow for configuration of processor hardware 
and software including feedback from hardware design results and software 
performance to aid selection of optimal configuration for the design instead of hardware 
and software configuration alone (column 8, lines 54-61). The method taught by Killian 
et al includes a test bench for integrated circuit designs that incorporates complex 
constructs for comparing data (column 33, lines 25-27), waiting for internal events 
(column 33, lines 56-59; column 34, lines 61-62), and timing constraint checking with 
respect to the specific integrated circuit model (column 23, lines 14-17, lines 34-40, 
lines 48-50). 

28. Lin et al and Killian et al are analogous art because they are both directed to the 
design and verification of integrated circuit designs described in HDL using a test 
bench. 
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29. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the test benches as taught in Lin et al to include 
constructs for comparing data, waiting for internal events and checking timing 
constraints as taught by Killian et al since Killian et al teaches a method that allows for a 
complete flow for configuration of processor hardware and software including feedback 
from hardware design results and software performance to aid selection of optimal 
configuration for the design instead of hardware and software configuration alone 
(column 8, lines 54-61). 

Response to Arguments 

30. Applicant's arguments filed 12/21/07 have been fully considered but they are not 
persuasive. 

31 . Applicant argues that the recited sections of Lin do not mention a general set of 
self-checking tests applicable to integrated circuits or the storage of such tests in a 
repository (page 14). 

32. The recited sections of Lin teach test plans that define "groups of tests" that 
guide the testing process (section 2, lines 14-16). Each "test group" defines a series of 
organized test cases and maps to a partially specified configuration declaration of the 
test bench (section 4.1, paragraph 5). The Test Bench Generator contains these 
"partially specified configuration declarations" and each test scenario or "test group" 
maps to one of the configuration declarations of the test bench to then develop specific 
test benches tor each test scenario (section 3, paragraph 2, lines 11-14). It was 
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concluded that these "partially specified configuration declarations" define a "general set 
of self-checking tests applicable to integrated circuits" that are stored in a repository as 
disclosed by the discussion of library based test bench development wherein the VHDL 
primitives can be reused for test bench development as discussed (section 3, paragraph 
3). It is further noted that Lin teaches a file I/O strategy that promotes the reuse of test 
files by varying test file names and allowing a test group to sequence through a list of 
enumerated test files (section 4.4, last paragraph and section 7, paragraph 2 last 
sentence and section 7, paragraph 4, last sentence) which further shows that tests are 
stored in a repository for further use. 

33. Applicant argues that the Lin system will not "automatically generate test 
benches in said Hardware Description Language" based on "a selection and setup of 
suitable tests from said repository". 

34. The recited sections of Lin teach that the Test Bench Generator takes specific 
requirements, the model under test and stimulus generator from the VHDL primitive 
library to create a test bench for the simulation system (section 2, lines 22-25). It is 
further recited that the whole testing process is automated (section 2, lines 27-29). Lin 
also teaches that the Test Bench Generator is commanded to create and execute a set 
of test benches to answer a specific query (section 6). It is understood that the Test 
Bench Generator contains partially specified "configuration declarations" and each test 
group maps to one of these partially specified configuration declarations wherein a 
specific test bench is then created (section 3, paragraph 2, lines 11-14; section 4.1 , 
paragraph 5). In light of these teachings in Lin, it is concluded that test benches are 
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"automatically generated in said Hardware Description Language" wherein the partially 
specified configuration declaration is chosen from a repository based on the mapping of 
the test group to this configuration declaration or the "query" that is defined by the user, 
and then the Test Bench Generator creates and executes the set of test benches for the 
specified test group or to answer the specific query. The "configuration declaration" is 
specified and "selected" from a repository based on the "mapping" or "query", and the 
suitable tests are "set up" by creating and executing a set of test benches specific to the 
test cases or query. 

35. Applicant argues the tests in Lin are not identified based on a processing 
comparison of the model to the circuit characteristic data as claimed (page 15). 

36. The recited sections of Lin teach comparing the specific integrated circuit model 
to characteristic data in the repository to identify tests applicable to that specific 
integrated circuit model. Lin teaches a Test Bench Generator that contains partially 
configured "configuration declarations" of the test bench wherein the test bench is a 
VHDL model (section 3, paragraph 1, lines 1-3, paragraph 2, lines 11-14). These 
"configuration declarations" contain functional and structural characteristic data as 
disclosed in the recited sections. Because Lin teaches library-based test bench 
development wherein the use of "configuration declarations" allows test benches to be 
reconfigured (section 1, paragraph 3), it was determined that these "configuration 
declarations" are stored in a repository for re-use. Lin teaches that when it is necessary 
to identify tests applicable to a test group, the test group maps to one of these partially 
specified configuration declaration in the test bench (section 4.1 , paragraph 5), 
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therefore, determining which configuration declaration in the repository is needed for the 
specific test and further uses the configuration declaration containing the characteristic 
data to generate a specific test bench for the specified test case (section 3, paragraphs 
2 and 3). It was concluded that the "mapping" of the test groups would define a 
"specific" test bench, or integrated circuit model, needed to identify tests for the specific 
case, and therefore the applicable partially specified "configuration declarations" are 
searched for and found in the Test Bench Generator wherein the configuration 
declarations contain characteristic data. These teachings were determined to 
encompass the processing and comparison steps recited in the claim language. 

Conclusion 

37. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

38. Buckley, Jr. (US Patent 6,49071 1 ) teaches a test bench creation tool that is to 
be integrated into typical EDA design tool suites, that provides a designer with an ability 
to classify parts of a design using such techniques as special comment lines. Once the 
parts of a design have been classified in this manner, the tool (or alternatively, the 
designer) selects pre-existing test bench HDL design templates suitable for the 
identified circuit classes. 

39. Allard (US Patent 7,024,346) teaches a method for generating a test bench 
including the steps of: providing an integrated circuit (IC) having a cell containing an 
analog component and including an ATAP, providing an AATG having at least one 
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default cell; loading a cross-reference file; selecting tests required for cells in the cross- 
reference file by default; and generating a test bench. 

40. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

41 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mary C. Jacob whose telephone number is 571-272- 
6249. The examiner can normally be reached on M-F 7AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez can be reached on 571-272-3753. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
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